The materials contained herein have been
reproduced and distributed by Information

Handling Services, Inc. under agreement with

the owner, General Motors Corporation, NAOQ

Technical Standards Dept.

 GM GM?473M 96 EE 900L379 00087E? 414 BA

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Plastics

COEXTRUDED MULTI-LAYER PLASTIC FUEL TANK
GM7473M

1 SCOPE. This specification covers the properties for a
coextruded multi-layer blow moldable plastic fuel tank. This is
a component specification, and full vehicle system validation
is still required.

2 REFERENCED STANDARDS.

GM1000M GMP.PE.065
GM9320P GMP.EVOH.001
GM9321P GMUTSL4-8A-XG
GM9322P GMUTSL-8A-XG
GM9324P GM MTL 0511
GMP.PE.054 SAE J1344
GMP.PE.062 SAE J1769

3 COMPOUND PROPERTIES.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
{(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, '"Restricted
and Reportable Chemicals."”

3.2 COMPOUND CERTIFICATION. Material suppliers
must certify molding compound properties to the specific GM
Test Sampling Plan approved for their material.

4 CONSTRUCTION. The type of construction shall be
defined on the part drawing and the following:

4.1 Type A: Six (6) layer construction. Refer to Figure 1 for
Typical Coextrusion Layer Structure.

TABLE 1
Layer Material Specification
1 Virgin HDPE GMP.PE.062
2 Adhesive-PE based | GMP.PE.065
3 EVOH barrier GMP.EVOH.001
4 Adhesive-PE based | GMP.PE.065
5 Regrind from process | EVOH should be
only evenly distributed in
regrind layer
6 Virgin HDPE with | GMP.PE.062GMP.PE.0
carbon black 54

NOTE: Layer 1 is on the inside of the tank.

5 PART PERFORMANCE. Test frequency and sample
size to be agreed upon by supplier and Release/Materials
Engineer.

5.1 EUROPEAN (FOR EXPORT ONLY).
5.1.1 Must meet GMUTSL-8A-XG, available through GM

North American Operations. For other exports, refer to GM
International local requirements.

5.2 -40°C Six Meter Drop Test (Dev and QC).
5.2.1 Test Procedure.

A. Apply adequate clamping/fixturing to the tank capa-
ble of withstanding the applied internal hydrostatic
pressure upon impact,

Fill test tank with a 60/40 mixture of glycol and
water solution to the specified level. The specified
level is determined to be 3/4 of the rated capacity of
the tank by equivalent weight of fuel.

Verify that all openings have adequately been sealed.
Place test fuel tank inside an environmental chamber
and stabilize the fuel tank and contents to a tempera-
ture of -40 + 2°C.

Orient the tank such that it will impact on the loca-
tion indicated on the part drawing.

Hoist fuel tank to a height of 6 m (20 ft).

Release test sample and let drop on a level concrete
surface or equivalent.

Fuel tank must be dropped within 2 minutes of being
removed from the environmental chamber.

I. No single tank is required more than 1 drop.
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5.2.2 Acceptance Criteria. Acceptance criteria shall be
defined on the engineering drawing.

5.3 LEAK TEST (GM9322P). Every tank manufactured
shall be leak tested. No permanent deformation or leakage
allowed.

5.4 PRESSURE BURST TEST (GMY9320P). Must meet a
minimum of 240 kPa (36 psi) without bursting or leakage.

5.5 INTERNAL STRESS CRACK RESISTANCE TEST

(GM9321P). Must meet 80 h minimum without bursting or
leakage.

5.6 INTERNAL CLEANLINESS (GM9324P). Cleanliness
evaluations are made after all rimming, machining and assem-
bly operations have been completed.

5.6.1 Maximum solids and solubles not to exceed 0.05 g.
5.6.2 Tanks must be dry intemally prior to assembly.

5.6.3 Tank openings must be capped prior to shipment or
storage.

5.7 WALL THICKNESS.
5.7.1 Minimum wall thickness of 3.0 mm.

5.7.2 Flash not to exceed 3.0 mm in height from normal sur-
face.

5.8 RESISTANCE TO FIRE. Test per GMUTSL4-8A-XG
available through GMUTS office.
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5.9 PEEL STRENGTH TEST. Fill tank to 40% of volume
capacity with TF1 fuel and soak @ 40°C for 20 weeks. Upon
completion of soak, take peel strength samples from body side
of tank. The test method for peel strength uses a 127 x 12.7
mm sample. Peel the coupon back approximately 18 - 26 mm
to make a T. Place the piece in an Instron and pull at a ratz of
50 mm/min. Plot the results as a stress/strain curve. 90% reten-
tion of original nonsoaked value is required.

5.10 DISPERSION OF REGRIND LAYER. EVOH should
be evenly distributed in regrind layer to avoid delamination.
Refer to Figure 2 and 3 for examples of good and bad disper-
sion, respectively. Uniform distribution implies round particles
and no evidence of elongated particles or platelets.

5.11 PINCH AREA. The EVOH barrier layer should kiss
(meet) below the pinch off area. A good pinch will provide
higher impact strength. Refer to Figure 4 and 5 for examples
of bad and good pinch off, respectively.

5.12 PERMEATION TEST. Test per SAE J1769.

5.13 PRESSURE VACUUM TEST. Test per GM MTL
0511.

6 LIST OF ITEMS REQUIRED ON ENGINEERING
ASSEMBLY DRAWINGS:

A. Part weight
B. Impact location for drop test and test frequency

C. Vibration test for weld integrity
D. Weld component test pull off

NOTE 1: Above list is not all inclusive.
NOTE 2: Vibration and pull-off test need to be described on
the engineering drawing.

7 COMPOUND AND SOURCE APPROVAL.
Each vehicle group and component division will have its own
approved compound list derived from the corporate plastics

file (MATSPC). No shipment shall be made by a new source
until a sample of the compound manufactured at a production
facility has been approved by the appropriate vehicle group
and/or component division. Shipment receipt and certification
requirements will vary among receiving locations.

7.1 Completed copy of the Materjal Safety Data Sheet meet-
ing GM information requirements must be submitted with any
new submissions or whenever a composition change has
occurred.

8 |IDENTIFICATION. The part shall be identified by the
appropriate material specification code (SAE J1344), manufac-
turer’s identification code, along with any additional
requirements on the detail part or assembly drawing.

9 INSPECTION AND REJECTION. The purchaser
reserves the right to sample incoming shipments even though it
is the responsibility of the supplier to meet the requirements
stated without dependence upon the purchaser’s inspection.
The supplier (whether prime contractor or subcontractor) will
forfeit qualification if a change is made in material, processing
methods, testing methods, or location of manufacture without
prior written request to and subsequent approval from the pur-
chaser.

10 REFERENCES. The GMUTS were revised for pub-
lication and are available through the GMUTS office via the
Materials Engineer. Contact Materials Engineering for GM
MTL 0511.

11 GENERAL INFORMATION. This standard was
originated by the Plastics Committee in February 1995. The
latest revisions include:

Rev Date Description
A 6/96 | Added Figures 2 - 5
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FIGURE 1 - TYPICAL COEXTRUSION LAYER STRUCTURE
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